(19) 




JAPANESE PATENT OFFICE 



"ST 



AVAILABLE COp- 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 07123013 A 

(43) Date of publication of application: 12 , 05 . 95 



(51) Intel H03M 13/00 
G11B 20/18 
G11B 20/18 
G11B 20/18 




(21) Application number 06082505 

(22) Date of filing: 29 . 03 . 94 

(30) Priority: 30 . 08 . 93 JP 05237387 


(71) Applicant 

(72) Inventor 


VICTOR CO OF JAPAN LTD 

MIYASHITA IZUMI 
UENO SHOJI 
UMEZONO TAKU 



(54) ERROR CORRECTION DEVICE 

(57) Abstract 

PURPOSE: To allow the en-or correction device for a 
digital signal to correct errors in the signal at a high 
speed by adopting duplicate Reed Solomon codes. 

CONSTITUTION: A 01 series is made of 
24-wordsx512-blocks (W) and C2 series is made of 
32-words x384-blocks (V) In one frame of main data of a 
DCC. The 384-bIocks (V) of the C2 series are grouped 
into 16 groups so that words of the C2 series are In 
duplicate with those of the C1 series. A 01 error flag 
Is read from the blocks 1, 48, 49, 96, 97, 144, 145, 
192, 193, 240, 241. 288, 289, 336, 337 and evaluated, 
its error location and error numbers to be counted are 
stored, but the CI error is not read from the other 
blocks. In the other mode, whether or not the correction 
of the 02 series is to be executed is discriminated 
depending on the value of the Ol flag in erroneous data 
based on the location of the erroneous data of the 02 
series. 
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(57) [^^t)] 

J|J;&5 2 4 !7- Kx 5 1 2^p (W) T*^g^^i^. C 
2^^J;«>5 3 2 17- KX 3 8 (v) 
Tv>-5o c 1 K;J5g^-f-5j: 2^J|J(D 

3 8 4:/P-y:i!' (V) 75^ 1 6 >^^ft V 

= 1. 4 8. 4 9. 9 6. 9 7. 1 4 4. 1 4 5. 1 9 
2. 1 9 3. 2 4 0, 24 1, 2 8 8. 2 8 9. 3 3 
6, 3 3 7<o:/p 5^:J^r-(iC l3i7-:7^i5^*§E;^ttlL 

TC 1 ^^^l¥{ffi^-fTi/\ ^<ri^y-<o{tLmhW.^t{^ 
> h LXi£1gi-'5;6^ ft!io:^D :y ^ T-fiC 1 :t 7 — :7 7 

So 





(2) 

7 

im-^mi] c i^^ij<hC2^.^ijoo2fi(^i;-Kycz 

t^IEC 1 ^^J(DI7— KtHtflSC 2^^ljt7)!7- KOi^Esltt 

lElK^tib LTffrfBC 2^^J(7)^yn y ^ (0::^y —^t^lE 

-r-5C 2^^ij3^y-|rjE^©<J: ^^r5^^-|TiE3^ 
So • . 

[I»5ftrl2] C l^^iJi:C2^^J(;D2Soy-Kyn 
^ # ^g^.^ L :rc ^ -fljE^a -C o T 

-r 5 C 1 ^^ijiii 7 -iTiE^^ h . 

tiTiSC 1 3^?ij3i7 -frjE^^{r J: t) lElg^ixTStrfSC 2 2^ 
laC 2 ^^iO^:/ a 5. ^ 7 -«rfr3E-f 5 C 2 sR^Jai 

ttrlEc 2^jijiii7-fr:E^^;6^ ffriac 2m^J<^iTiESS 

[0001] 30 
[0 0 0 2] 

^<7)c 2^^ii(0 2fico!; — Ky (RS) n^-t^^ 

>'f—^<D 1 :7 u — 1 2 2 8 8 !7— K ( 1 17— K 40 
= 8t':yh) CcT^r-i' ^ 2 OCOffi^lJ (C 

1. C2^>^-]j-:/) (;iS-:Ji.>T 1 ^^iJ 

3 2y- K(7)c 2^5ij(0 2o(?:)5^^j{c5^ttrfra^-fT 

5o t"^<C:b^. DCCTfi 1 2 2 8 8<li(Or-'— -^SrC 1 

I00 0 3J DCCC^;^7"^c7)|fi^fl#oO^^— irjET-Ji 

2 4 !7— Kc^T^'— 'J^' 3 0—52 3\Z.^^jmf^^iX. 1 :7 
l^— 512 (l2288-r24) 60:7'n ^ W (= 50 




'^mW-.7 - 1 2 3 0 1 3 

2 

0-5 11) (CJ: l9«^^4^r^.^5o C i friEX-*i 1 
n -/^i^o^^T:3^^— ;5^0 1 17— K. 2r7 — 

:h.roOj. roij, r03j. ro7j (7:)#8 !::'>;/ 
h7=''-^$'^^^y U;^c:65oT. Cl<7D:xy 

— yy^'f—^k-X^ irxo:/^ y^[zi^xh^(DX^ 

[0 0 0 4] 
[^1] 
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[0 0 0 5] ±IBC l^^JCO^^lT'n (W= 5 1 

1 ) (DtTjEtrnT-r^ t c 2w^nmiiE^mt^'r^o c 

2^3?JJJil >^PS/^;52 3 2T7— KOx — ^ t 0— t 3 1 
fwcttJ^^^tb, 1>^U— A^53 8 4 (l 2 2 8 8-j-3 

2) (DZfx2y^\r (=0-3 8 3) (wJ:J9l^J55:^t^'5o 

C 2frjE-Ctt±fac liTjEf;iJ: !9^y-{4g;6S*lJ 
orv>5^. "T^ip*,, C 2^^iJ{CibMt'5 3 2 17-- K 
•7^— ^ t 0— t 3 1 Of^, — X-^e;?)^ 

tm<:>X\^^:bm^\^=^y-^tllE-r^. 

[0 0 0 6] wCr% C 2^^ljc7:>3 2 !7— K-r"— ^ t 0 
— t 3 1 (IC 1 ^JIJic:*3(/^Ttjl^-rix^^(^y'ni y-i^ (w 

= 0 — 5 1-1) ^cJRLTv^^<?:>T^ L — v^-rfriET-ii 

C 2^JiJ(7:)7='— ^^Cov^T^co•r'— ^;6^MUTl>^C 1 
lkn(D-:/uy'S/^(D=^y — yyVy — ^^m^\ti\^. ^ 
<r>0 1 2/iJ^7!>S2 ^— KfTiE {zsL^-^yy^ To 
3 J ) . ^V>fi3 17- KJ^Ji(D^7- {3Ly — yyif 

[0 0 0 7] t^Jfe. :i(OS(753i^-frjE3SSTNi. C2 

^^JtOfTIE^ftp^lClS 8 4fiC0t0^TO:;^D V 

\z,m\^XC 1 ^^iJ(DtriE{;i4b^tt'5:3i7-:7^^:S:^;j^t.tti 

!P — ^'^i/^ 1 2 2 8 SHI {Z B y^xZ 2 

[0 0 0 8] 

±X(o:/u '>'iJ7v (ensure i ^^jcDfiiEtzifctta^y 

•9. ii53i"fL^*^l'f ^iti/^-p^loOPnl^.-^.Ti^'^ao ^/c. 
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(3) 



- 1 2 3 0 1 3 



[0 0 0 9] 2^^0^fi±fBt**(^m 1 <o?smj^jz&^^ 
2 m<D y - K y D ^ -i-^ffi 1/ ^TiSiii -c^i ^ -triE-r 

[0 0 1 01 • . 

:$i^m\zxtnt. ci^^itc27^m<D2m<Dv-vy 

- L D ^/ ^ fetC3i 7 - :7 7 ^ ^i5«-r 5 C 1 
2^^J(D!7- Kcoi^«llH4^z:S-:5^^TtfrlSC 2^^Jc;?:/c: 
-:7^^tt^ff^\ tfrISC l^^J^^-fTiE^©(wJ:t)fB 

^^^td.^/i^-y'mz 1 [Eis!;^ai bTtfriEc 2 ^.m(D^ 

:fuy^(D:jLy-- STfTjE-r -5 C 2 ^^J3: 7 -UjE^S h 
±fSM 2 @ «j*it^-r-6 ae) {:i G 1 ^^J <h C 

2 2 y - K y o ^ i^w-^^^m ufc^i 7 -tr 

-:7^<J^*iSlgi-5C im^J:3i^-riE^I^<t. fltJlSC 

1 ^^jui ^ -IT jE^istc J: 19 isis^turwiac 2^^J(d 

C 2^^i(DfTJE?aSf-J: •9»e>nfc^l9 7'-^$'(Ott«^ 
\^M<D:^y-yy ^(Om^ ct o r BU IB C 2 ^^iJcDfJiE 

[0011] 

y- Ky a ^vf^-^^^^^TC 2^ jtj^^^-fiiE -r 



m^-t^^A — ZT'^J'fti-^ r<ir{cJ:!9Cl9K 

[0012]. 

10 xmrn-r^o 121lfi*^!^t:i^5^7-fTiE^Sc7:)-^ 

mm\zi^^^:b:^y-ti^:^^^^^'rwimm. m.2{^ci 

EiaiiC 2^^jOS0-'^9 STmtC l*^J(7)|Si««r 

Tjk-rmmm. iii4fic2^^j£om9 e-si 9 i^^jit 

C l^^JcO||#.iSc:^-rKP^|liT-fc5o 
[0 0 13] ife-f. ig2'-|l|4^#BBLrC 1^51Jt c 
-2 ^^J(7)#!7- KtoK^^u^e^-r^c friiti LTti 5 l-D 
CC->:^xi>.(0^-r Vt"— i^<?5C 1 . C.2-^3?iJfi^ix-^' 

20 C1:GF (2 8) Reed Solomon Code (2 4, 2 0, 

5) 

C2:GF (2 8) Reed Solomon Code (3 2, 2 6, 
7) 

2 2 8 8 !7- K (1 K=8 t's^ h) xmi&^t\^^ t 
t t>l-. C 1 . C 2^^J(D 1 y Afi^n^'tv 
C 1 : W=0-'5 1 1<^5 1 2^m {.^f^v^^ . 
C 2 : V=0 — 3 8 3(5D3 8 4 ^^J (:/n 5.^) 

5^7 [0 0 14] ^LT. C l^^JtC2^^J<7?#!7^K«^ 
H^fi. Il]2tw.T^-r<t5l;iC2^^J<7) 

(1) V=0. 2, 4 — 4 6 
(r>2 4:^(Oim<D^V—Y'f—'9 (t =0-^3 1) Srifc' 

Sv^^-^Vu ( t = 0) d^^Jil<SkS^:^f^lc:iB^]-r-5^i:t 

tw. 2^JlJ(0|W]— ->>':^/U#-^ (t = 0'-3 1) (75 
KT'—t^SrV^O, 2, 4 — 4 6 OS JiJJiSliHg:^ 

^J'Jt. ClS^lJ(OW=0, 26, 36, 62 — 492. 
5 0 2fO#^- KT^^-t^ (s O — s2 3) tm—tfH 

40 

[0 0 15] irfjii:D-h. ^J;t»^C 2 v-yzK/U t = 0<O«| 
:&ffi]C0#!7— Kx — :^liC 1 S^J(75W= 0(;5#!7— Kt" 
— ^ s 0— s 2 3 <i:[B]— T-5t>!9. C 2 t = 1 cO 

«:^f6)<^#17- Kt'— ^J'HC im^J(75W=2 6(0#!7 — 

Kt^— i?' s 0— s 2 3 i:f^— T^^Os C 2'>>^/Ut = 

3colli::^f^to^i7- Kx-^*ic iS2^J(75w=6 2(75# 

y-Kx-^ s 0-s 2 3,bl^-T*fo^o 5fwKP>^-rs 

c2ihm\z^k^^mo7h^A (v=o) oomo-yv'Ji^ 

(t = 0) (Oy— Kt^"— ^fiC 1 S^ii{:iioitoW= 0 
if? (Oy- Kt'->' s OX'^t). :^/c. C 2S^ij(l:JoftoS 
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5 

43^^l] (V=4) (7:>^2 C/^^^Vl^ (t = 2) (DV—Yf 

[0 0 16] (Rimt-x mz\z.7f^'r:sio\^c2%m<o 

(2) V= 1 .3,5 — 4 5,4 7 

(3) V==4 8.5 0^-9 2,9 4 

(4) V=4 9, 51 — 93. 95 

^fc. Ill4(c^i-J: 5 l;ic 2^^11(7:) 

(5) V=9 6, 9 S'-l 4 0. 1 4 2 . 

(6) V=9 7, 9 9-'141, 143 

(7) V=144,146-'188. 190 

(8) V=1 4 5. 1 4 7 — 18 9, 191 
<D^f\.^t\.2 AU<Dlh'^^\<O^V-' Vy'^—^ i. t =0 — 3 

1) S:!ii2^i^mf-5fesi'>v;j?/p (t = o) t^hrn^m 

(t = o~3i) co^^7- KT^-^^^^'iiet-ISi:*'!^ 

ti|113*3J:t;51l4tC73^-rS-§-W(?5C 1 ^^jt7?*!7— Vy" 

— ^ (sO— s23) ir^'c^^o 

[0 0 171 ^fc. |lIfi^B§$:h.tV^5;ei^ C2^^J(?:> 

(9) v=1 9 2, 1 9 4 — 2 3 6, 2 3 8 

(10) V= 1 9 3, 1 9 5 — 2 3 7. 2 3 9 

(11) V=24 0. 2 4 2 — 2 8 4. 2 8 6 

(12) V=2 4 1. 2 4 3 — 2 8 5, 2 8 7 

(13) V=2 8 8, 2 9 0 — 3 3 2, 3 3 4 

(14) V=2 8 9. 2 9 1—3 3 3. 3 3 5 

(15) V=3 3 6, 3 3 8 — 3 8 0, 3 8 2 

(16) V=3 3 7. 3 3 9 — 3 8 1. 3 8 3 

(Dm^\ziiinm^. :L(DC2W^m<r>m')^\p\<o^':^—Y'f 

-^yXm(DCllhn(D%-V-V'T-^ (s0-s23) 

[0 0 1 81 DCCi/^7"i^l:i. Cl^.m<n 

1 -7 l> — A;5)5W= 0— 5 1 1 c;D 5 1 2?S^I|'Cl^^^tL^ 
C 21fM<D 1 y U— A;65v=0 — 3 8 3<D3 8 4^^J"C 
mj&^tlX\^^h<DX\ C\7m<OV—VtC2lhn(OV 

— K(7:>ii<{E]'l4(-S-^^/ ^-c C 2 ^>^Jt7? n-/>:7V^Cl^ 
>?JJ(oy— K^if'^mHi-^ 2 4S^ljSJw^^ie)^^. 16 

(=3 84^16) il9(w>r/u— y^5'tt'r6C^r;&5-C# 

0 — 3 8 ScD^^^jfi t = 0 — 3 KD^-'f—^'P— 
^-r-ScOT*. 1 :7U— AT'fi3 2X 1 6 = 5 1 2ill^) (D 

[0 0 191 rwT\ tfeair^i:5i-c i^?ii(OfTiEr' 

{z^(DV— V\'c::^y — ^ ^ "kyrs-t-p y ^ ^^:k.X ?^ 'J 
t;:fSlSL. jj^< c 2^^i]cD3TiEr*fi. c i ^^Jcoirat;: 




(4) 7-123013 

^E) ^rfor^ Z<r)C2^M(D^ i^-i^^triEXn. IT 
JE^^T^)HU(:lC 1 ■^.^(DtTmzisn ^tJlE'i^^^y y i^f 

[0 0 2 01 m^i^mi\^^^^x. rxj r:T^-rj:5{-c 

l^^'iC0W=0. 3 6, 4 9 2(^^^fJ{C3i7 — ;55feofc 
C2^^Jc3DV=0. 2 — 4 4. 4 6 CO^^^JTH 
3 2^7-- K<7:> 5 "^i^'-^^V^t = 0. 2. 3 0(71)3 

10 5o «fra!UfcJ;5{-M^«Cl^^J(^>fTjEtcjb*l/> 

{;::(iin7^~:7^^ ro7j /55fBtg$;^u6o 
[0 0 2 11 ^C-C. *^J£^JT*fis V=0. 2-4 

4.46 <o^\ ^/u—:fxn^^^^\(7^^ u-i/-rfTjE* 
tT5l^i:^15!^ffii-^^-:7^^fi±Te^t±i^-r. V = 
0(D^mco^(OC 1 =^y y ^^m^itil-X C l^y 

'IS-r-S:: <b{^J: 'i) . ^< V= 2-4 4. ' 4 6(7)^^^J<Z) 

^ u-'J^tJ^x\^:^y-yy^^m^\^r^jiL^Wt*^^^^ 

[0 0 2 21 ^/b. ±15^ 2 1 6 U 

— v^-rfTIE^cjo^/^rt>l^^ll^-. ^tb'^'^v= 1. 48. 

4 9, 9 6. 9 7, 1 4 4, 1 4 5, 1 9 2. 1 9 3. 
240, 241. 288, 289. 336, 3 3 7C0^ 

M<D^<D:::^y — :7y^^^m^\^\^XC 1 yy^WV^^ 
^(D^y-(DiiLmit^^:^i^'^ ^ UTIEl*-r^w^ 
KXr). W\—^^^—':^x\'Xm<oo\=i^y'-'yy^&U^ 
tiMr:itf^<. ±x <D c 2 ^J\\(D iy—iy^ triE^n^ 

30 -j>.(DCiyyi^tmn. i^/^->^Si-ilH](75'&sti 
6iEi-ej:u\ 

[0 0 2 31 m^. ±t^=^y-fTiE:^^i:^m^-r^mm 

—mMmi^T^-ry^y^w^ 0 6ny-Kyn^:/^^-^ 

(DC 1 ^.m^tTiE'r^^^—^>^iA^M't^tii6(DytJ-- 

Ill7(±y — KV D^>'??f-§^C0C2^?ii^lTIE 

m7(DC27^mBriEA — ^i^o-r u— v^-r/^— ^^^i^^ 

|gii-l2l4{;ii^v^rtftp.^ufcc i:ii^-:7^^|ip<ffi 

ti. ia5(;i^i':7^>/n>^-«>3 vtS::^[HlSg2trj:«9. 
^/^c. jil7l;i77^f C 2^^ifTiE/W— ^>'tO;^7^:y>^l 2 
4^;li3^/^-c^^T$i^So 

[0 0 2 41 ifeT. lll5lC7j^-r[H]3&^W§6^(C|ft0^"r5 
[BISS2-2 0/i>^A;^i^-^-i;^^^A^i-^^t-^(Di^»9 

m^'t^«^^2-'2 on. IHISS2-8 ^-^tPv-V- Ko- 
i^?fi^:7'n '>'>J7 2 2 [H]5^9 — 1 4 ^ati^^ 
5/} y ^ 2 3 .^t>'[H]3§ 15 — 20 ^ar-a tffriE:7'P y ^ 2 6 \Z 
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7 

2 Qnr 2 4 ^ h v-s 

2 3i3j:t/2 6;55DCCOp*-r :^h75^^C0C 1. C2 

[0 0 2 5] yy^^^-^y^^y^-^^^^k^. lf^^B# 

|S1K"C*>!9. C 2C02-4;S^J{CllHlC 1317 — :77^* /o 
^^ffiL. C 1 C0 2 ^- K3i7'-ib*J:U^3 !7— — 

[0 0 2 6] ^<y7^^ D>5r-v^3>'K^[p]K3*i. lESi 

^J^Wi^ilS^lElSSs.. 1 l(^£±l;^-rSo 

[0 0 2 7] KD-i^^^:y:^(Hl5§5fi. A:^^^^ 

(t^o-r^3iIii-5 J: 5 iwC 1 ^^Jr'fi4fli(?:)v^:^Kn — 

AS0'-S3^S»U. C2^^irMi6e<7:)v':^Kn — 

AS 0~S 5 ^^a^LT'^- KD-i.51^[pIS§6 IcHi;^ 

[0 0 2 8] Kd--A^^I-'v^;^^ 8t;ifl. a-i 

J^;!f5^T Too J (D^^iw^'^i/ rij ^rtiiJ^-r^o i-- 
8t;it&J^$nyt->^^ Kci-A. :/iltR[p] 

SS 4 i iSS^ ^ :h.ycx - ^ ;^ ^ .1 4 ^ 
^xfc-r-^*^S^Lr*DglelSSl 2{cffi;^L. "^^t. IT 4(? 

iE^mi-5Bfl:^?S#J^J:!9»^nfc3i7-{4B*fE« 
RAMT KU>^£iJ;^(H]K2 4t^ai;/3-t-6o 
[0 0 2 9] ^DStmSSl 2liUi;;?^^?£a;^5lS^[«]gS9. 

^^^ir^c^-So U":^^-:5'AaiiM^CEJ8Sl 3fl. ^IDSIhISS 1 
2(Otti;^^^fiROM7{cJ:»? a - i ^^^ixfcC/:^ K 



i 
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7-123013 

TUv^;^^fcli;^al«^(H]SS9. 1 l^^:aJ;^i-5/^:^^^^;lffi^/^ 

[0 0 3 0] \^ti^^^^\^\±%Smm&\2(0\^il 
^i-a^j^U. rcOx-^fiSWtilSl3^^filCE]Sgl 7IC 

J:!9. U'i;^;^^?^ 1 9(wfe^?*3^ixfcx'-^?^<i:;[]D»$nrif 
1 9tz^*^$^a,5o i^v?;^^ 1 6f±/ 2 !7 — 
Ktr^^iiizz H-z.+ x = oc7:)^ rzj ^*ie)'5/ti?^{3 
rxj ofit^A;^?^-^^ rzj (^fflic^muriElt lt 
ai;^-r 5o sTjE^ -^-Ui^^lHJK 2 0 ii. i - a ^miElSg 

fdl6l3^S?PEE]5& 1 8l;iJ:!5?#e>tb-5fraE7"-^^r'-^ 

[0 0 3 1] RAMT KU'^ffi;t?leIK2 411. ^ ^ Vr" 
~^^C l^^JORAMT K^-;^ (CIRAMAD) . 
T^-Y^'T^-^C 1 ^x^i(03i7 — 77i/t?5RAMr. KU^ 

(C 1 FLGAD) -<b. ^rf :^'7^^^5'C2 3F.^J(7:>RAM 
TKU':^ (C2RAMAD) 7« -O't'— t^.C 1 ^^J 

60317— 77i^<7:>RAMr Ku-;^ (C2flgad) 

€-^^JC03i7-T7 7:/-r-*<^ (ERFLGBUF) 

[0 0 3 2] Vy y ^m'O^L^^WB^^I 1 S-X. n 
±Np{CHAUXtt«;dM'l':^-r— ^^^Tfc-SC 1. C2t 

??^^f;iiiA;^{t-^(OiE'(b#:^:^tti ur#J ^ ]2^^y 
y^^mtJ-r^o ^J:^. \y\y-J^^(D?^ti\B^o:>^\\L 
,^J14[H]^r!9. \mz.^^^^X^^Vy y^y''-^ti^21h 
^J-fo^SStbSo h7 5^^Sit)5i^^ailElSS2 7 
fl^^c. MJIb — ^ AUXC l^^J<7)RAMr 

Kt-:^ (AXCIAD) <b. Mtt :yiJ^x-^AUX 
C 1^^J<7?317 — 77i!^^?5R AMT KU-?^ (AXFLG 
AD) ^it^UTai;^J-r6o 

[0 0 3 3] ^Iw. V;^ h 7 ^ '> 3 ^^ESg 2 5 ^1$,^ 
lc:I}£PJ-r^<h. 5feTs ^^y^^^m (CLOGKGE 
N) Jl«-A;^m-?^;ii^^. C(7)igial*lSa5T•ffi^$^^5«-ffi 
^ ^y^^^lSi-t^o 4^yy^Vy^i^^lyti^^y'9 (I 
NSTCNT) IICI. C 2. AUXCl<Di/VKn — 
i^S[»SLtJ^Cl3i7— >'^i/l¥<ffi-Y:x^ h^i^'i^aVlB 
CO 1 0 t:> [>>c$^T*^!9 . wC0;f7 ^7 (7)thJ;^;6W 
V-;^ h7i5^->3 >^ROM ( I NSTROM) 2 5 a (OT 

h7i5^ v'3>'Ov?-r>:7^i±. Tt^(Dmxi9tr V\yy^^^ 

[0 0 3 4] -O^;^ h7i^ v-H VROM2 5 a fi-O-;^ 
hy^i^B:yifi?i^P (INSTCNT) i)^hihf3^r\. 
5;^C7>' hM^r Ki^;^^ LT 1 6 t'-/ ^^y'-^^iht) 

(INSTSEL) fl-O^ h 7i^ v's >'RO.M2 5 a 
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(6) 



- 1 2 3 0 1 3 



JO 



10 



[0 0 3 51 u- KT KU-;^!!^^ (LOADAD) \^ 
yCyy^Vy^i^^^^^^^^^ (INSTCNT) t^hm 

(INSTCNT) lcai;^-r€>o 

[0 0 3 6] rrT\ iy>^Vr2'^J:.^%ttTlE^M<0^ 

i/sV^V-hn — y (INSTCONT) ;^)^rKL/7^^ 
glWl-x RAMT^'^;^:6*^9i?!^l-^c^^/^ci: v;^ h7 * 
[C13 

S0= W0+ W1+ W2H- 

S l = a23WO + a22wi + Q:21W2 + 
S 2 = a'**W0^-a'*4Wl^-a42W2 + 
S 3=a6«W0+a«8Wl+a63w2+ 
[C2] 
S 0 = 
S l = a3^ 
S2 = a" 
S 3 = a93 



*^ '>3 (INSTCNT) ^33>'hn-/H. 

^^n^/hn — ^ (FLGCONT) ?!i^v'>' Kci-i^lS 
[0 0 3 7] ^SJctC. |gj6^#BSLT7^^^-h^:y^ 

i;b h7 y ^«7:>c lf^IE^^tco\/^TI^&0.3-r5o c itriE 

^S;65;5^^— hi"5<!r {7s'ry'f\ 0 1) > 5fe"f> tFii^ 
(iSl) (^iSI-^i-st Cci] t;iJ:f9 v':/ Ko-i^S 
0~S 3^^315/ U (;^7":y>^l 0 2) . <^^V>-C% * 

(IS2) iCTj^-f'^^ Kc3—ix S 3^ a-> i; 

LTU-v?;;^^ 8lC*&5|ft-r6 (;?^7^?/7'l 0 3) o 
[0 0 3 8] 



[iSiI 



+W2 3 

+W2 3 

+W2 3 

H-W2 3 



WOH- W1+ . W2 + 

WO+a^o Wl + a2« W2 + 
WOH-a^° Wl + a58 W2 + 
WO + a^*^ Wl + a^^ W2 + 

54 = ai24 wOH-ai20 wi + a^^® W2 + 

55 = al" W0 + a'50 WH-a^^^ W2 + 



[0 0 3 9] 

[^21 
CI : S 0 
C 2 : S 0 



SO 



S 1 
S 1 



S 2 

S 2 



[0 0 4 0] ^l/^T\ 



S 3 

S 3 S 4 S 5 
^Kn— AS 0~S 3;6^:^T 



roj ;i^^^^^m>JU (;^xi/:/i0 4) . YESoa 
-g^trtic i 31^ — :7^i/F 0. Fl. F2t::*(r roj 
(;^y^:y:/l 0 5) . ^5kl^T-:/ni -/>^r K 
lo-i- ViJ' y ^ h U (;^7":y:/l O 6) . i^^^n 
,;,>5r (w=0 — 5 11) ;&5*ITb/£i/^*&'&t-»i^7^?^:7' 
10 2(;iH^. |i^TL/cil^(-*ilI17(r^-rC2friE^Q; 
^--iitf >^i 0 7) o 

[0 0 4 1] :^Tyy'l 0 4^C:fcl^T•»'K^-" 

i^S O-S 3;6S:^T roj 5fe-f. ^J:^^ 

(^3) 1 K:^!^-:^^^^!-^^/;:^^)*^^ 

Jl^v-:/ Kn-ixa 1-a 3 ^Hl^ U (^Xi/^ 1 0 
8) . *I.^T\ iS^x^ (»4) 1 !7-K3i^-;!i^^ 

Tii^^fUSij-r^ (;?<.7^5/:7*i 0 9) , 

[0 0 4 2] 
[3S31 

al = SlZ H-S0*S2 

cr2 = S22 +S1*S3 



40 



• • • +W 3 1 
• • • +W3 1 

• • • +W 3 1 
• • • +W3 1 
• • • +W3 1 

• • • +W 3 1 
a3=Sl*S2+S0*S3 

[0 0 4 3] 

[3S4] 

a 1 + (J 2 + a 3 = 0 
a 1 + a 2 + a 3=it O 

[0 0 4 4] 1 !7-K:3i^-(D*&l3:*l»:5t (1*5) ;;i 

(^x:y:/iio) . '^\^^x*mi\::^h&^^^xci=^y 
— yy^¥0\^ rij ^m^yhts {y^'ryy^l 1 1) o 
^\^X. :;^n2/^rKu:^^lo>r>'>5'y>>hU (;^ 
"ry-fX 12) . ;^7^iy7'l 0 7tcifitfo 

[0 0 4 5] 

[ISfcS] [1 !7-KfriE] 



1 r7- K^^ — 

1 K:3i^— 



X i = S 1/S 0 

E i =S 0 

W i = S 0 + D i 



50 



UjE : Wi=SO + Di (D i •••^7— T^— 

^) 

[0 0 4 6] m:^. P^'ryZfX 0 9^:l^Sl^T 1 V::^ 
y-Xt^\.^m^\:La. (^^6) 2V-V':^y 

— ^1^ttii-5fci6<??X 1 . X2. 1~0 3^?|ISlL 

{y.^yy^\ 1 3) . ^t>T\ ckxt (S^7) (:iJ:«P 2 !7 
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iltBa-V 7-123013 



11 



12 



[00 4 7] 



X 1— X2, (zS 1 , ^2, (^3 



S1*S2+S0*S3 



XI = 



al 



S 1^+S0*S2 



or 2 S 2^+3 1 * S 3 

X2= = 

crl S l'+S0*S2 

0 1 =S 2+X 1*S1+X2*S0 
CJ2=S3+X1*S2+X2*S 1 
03 = S4+X1 *S3+X2*S2— (C 2iIIEf^(D^) 



[00 48] 

0 1 + * 2 + 0 3 = 6 2 !7— K^7 — 

4> 1 + 4> 2 + <l> 3^0 2y— K^7— W± 

[004 9] 2 rot&^t-li?*:^ 

(15:8) (cS-^V^-Ca KfTjE^ffoT (;^7^-;'7'l 

1 5) ms) ^cJ;!3ITJE7'-1^'Wi , wj 
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■ •■ (8) i|$gflijZ7 - 1 2 3 0 1 3 

13 14 

2 '7— H sT jE 

Xi+X j =C 1 
Xi *X j =C2 
ilUT . 

Xi, Xj>£f (Y) =0 C^itLT^H^^i: 

f (Y) = (Y + Xi) (Y + Xj) =0 

Y^+C 1 *Y4-C2 = 0 
CI, C2^<7l~a3T!ari: 

0-3 

Xi+Xj= =X1=C1 

0-2 

Xi*Xj= =X2=C2 

crl 

f (Y) Y2+C1*Y + C2 = 0 
Y=C 1 * Z i: UT 

C 1 2* Z^ + C 1»* Z + C 2 = 0 
CI tflilf^UT 

C2 

^ =0 

C 1 » 

C 2 / C 1 2 i: Z © jttffSR O M(c <J: Z *5Ra6r 
Xi ==C 1 *Z 
Xj=Cl+Xi 

[0 0 5 1 J 

[IS9] cwi . wj rriE) 

S 0 = E i +E j 

S 1 =X i * E i H-X j *E j J: !5 
Xj*SO + Sl = (Xi+Xj) *Ei 
Ei = (Xj*SO + Sl) /C 1 
E j = S 0 + E i 
W i =E i +D i 
W j =E j +D j 
[00 5 2] ;^7"s/7° 1 1 4 \Z.i6\,>X 2 y— 

FO, Fl. F2IC*(C rij ^^^-y^^ (P^'r-yy'l 
19) . i!ki^T% 7*0 ;y:?T KU-^^lr 1 o-r y > > 



h U (;^X3'7'1 2 0) . ;^xs/7'l 0 TliJttf, 

(0 0 5 3] lll7^il^Llll9^#BBLrC 2fTE 

'^■fn-yi^ (W=0~5 11) |:lol/^r^fofcm:^^ — 

h L (j^T^i'n 2 1). jfei*. ±ic (^1) 

[C2) liJ:!3->>Kn-AS0~S S^f^a;-^:? L 
(;^7's'7'l 2 2), 2fet>T\ ±it (Sfc2) tOTIiffw^ 
•T'^^^ Kn— AS 0~S SSra-* i LT w-v?:^ ^? 8 

7i/^S!^ttiLTiiJ:5S; (^10) 
tfeN (E) i:::'i7-f4ex i ^tfttBi-e (;^7"y7'l2 
4) . 
50 [0 0 5 4] 
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(9) 



^#^^7- 1 2 3 0 1 3 



15 

[3fel 0 ] [CI Flag Calculate] 
Read CI Flag Location 
Count : CI Flag Number 

Register : C 1 Flag Location XI. X2, X3, 
X4, X5. X6 

[0 0 5 5] wwT-. llli'-l2l4t;i*5i>rKPJLfcJ:5 

t::, X7^';/>^1 2 4T-*1V=0, 1, 4 8, 4 9, 9 
6, 9 7, 1 4 4, 1 4 5. 1 9 2, 1 9 3, 2 4 0, 
241. 288. 289, 336. 3 7 (DZf u y ^ 

fic 1317— :77^^^*SS^fflUTC \ yy^Wmi:rr lo 

[0 0 5 6] * 

(X 1 H-X6) 
* (X 2 +X 6) (X 3 +X 6) 
(XH-X5) (X2+X5) 
(X 1 +X4) 



[0 0 5 7] ^LT. '>^Ko— AS 0 — S 5;ei5^r 

\ o\ .t^^f}^^nm't^ct\^xr)=^y-^t*^ roj d> 
5;5^«r2f9JSUL (^7^>:7'12 6) . roj (om^\^\±C 
2=^y — :7y^¥0^ ¥ 1\Z. Foj {^^'r y 

>^i27) . ^fei/^x-yp Ki^;^^ io>r ^^i^ y ^ 

VhU {:^7'iyyi2S) . -^-^uy^ (V=0'-38 
3) tmTl.tJ:\^^m^\^\^^y'^y:fl2 2\Z,m^. 

2 9) o 30 
[0 0 5 8] {(ajj. y^Ty^l 2 6 ^Cio^^T Kcr - 

M.so--ssfr^^x roj xf^\^^Wj^\:i\t. m. 

Kn-ixa l-ra 3 4:^ig[L {:^7'yzf\Zl) . 2fe 
VNr\ ±5t (^4) \z^^ 

-r^ Z2) ^ ^\^X. l!7-K^7~cc>S 

(^5) \zm^\^^X IV- KfTjESrfToTiT 
:iEx-i?^«#52i^ (:^7^:y:/l 3 3) . »:l^T-C 2:ii 
y-Z7y^F0. Flic roj ^##32.tf (;^7":y:/l 

3 4) o yo:xiJ^r Ku;^^io>rvi^yy > 
h U (;^"r5'7'i 3 5) . >^7^s/::^i 2 9J;rittfo 

[0 0 5 9] ftii:^. 1 3 2 (;i:fcl/^r 1 17— 

y-X^^\^^m^\U:l. ±^ (^6) {wj: t) 2 !7- K:i^7 
.-^tSaii-Sfc>!>tO^?f^'>V Kp-AX 1. X2. 4>\ 
3>I:«^U {;^7^'>y 1 3 6) . ±5C (i^c 

7) CiJ: 19 2y- K^7-;5^^7i^Sr*iJSU-r^ 
1 3 7) p 

[00 6 0] -?:Lr. 2 17- K:i^7— <OS^IC(i±^ 
(^8) ^-ao%^T 2 57- KIT IE ^fr or 
3 8) ±xt (g[9) (CJ: tJlTjE^'-^'Wi, Wj^@#i^ J/? 



76 



* [ISi 1] 



X IH-X 2 


= 


B 1 


X 1 *X 2 




B 2 


B l+X 3 




C 1 


B 1 *X 3 + B 2 


= 


C 2 


B 2 *X 3 . 


= 


C3 


C 1 +X 4 


= 


D 1 


C 1 *X4 + C 2 




D 2 


C2*X4+C3 




D 3 


C 3 * X 4 




D4 


D 1 *X 5 




E 1 


D 1 *X5H-D 2 




E 2 


D2*X5+D3 




E 3 


D 3 *X 5 + D 4 




E 4 


D 4 * X 5 




E 5 



(X4+X6) (X5 + X6)=I6 
(X 3 +X 5) (X 4 +X 5) = I 5 
(X2 + X4) (X3+X4) =14 
(XH-X3) (X2H-X3) =13 
(X l+X 2) = I 2 

^ (;^r i'^^i 3 9) . ^sfei>-cc 2 j:^— :77^F o> 

Flt;i roj S:»#52itf ^7^3^7^14 0) o ^^^X. 
yns/^TKl^^^rlo-f ViJ^yy ^^h L {:^'ryzfl 
4 1). >^7":y7'l 2 9 dittfo "^^t. ;^7":y:ri 3 7 
|w^oV>X2!7— K:3^7 — X^£l/^^lw*iE)8{;i^-r'r 

[0 0 6 1] iSfeic-r u-v^-^/u— f^>-(3:ov^Tl^£!^-r 

5o 56^^ C 1 :3i^-:7 7i/F lo^;6S roj t^^t-^^ 
*IJSIJU (:^7^5/>^l 4 4) . l^O<omf^\Z.\'XC\=ri^- 

yy^F l<Dm.fi^^si^Tt^'^t^^^m\\^ {y^T-yy^iA 
5) . .5i^TO^'^ICfl5;6^5^^^*iJSiJt- 5 {^"ry:/ 
1 4 6) o -^X^X. Cl::^y — yy^F 1 (D^^f)*^ ^ X^J: 
\i^^\ZVm 9 lwi$L< ^-rc^V Kn-A<lf lE/U-^:/ 

U-v^^^^frb (;^x:>':7'l 4 7) . ^^^/^T*>^CI:y 
r^^T Ku-^^ 1 o^>'^ y 7« h L (:^7"3/:/14 
8) . ^7^:y7'l 2 1 \zm^o 

[0 0 6 2] *fc. ;^X'>>^1 4 4t:iiol/^rC 1:31^ — 
>^7^F li7)J^;65 fOj CO^jril. C2rii7 — >'^i/ 

FOlc rij «:S#5^;9^ (;^7^!y:/l 4 9) . »:i>T-:7^ 
n -/t^T Kl^;^^ lo-f y > > h L (;^7^:y>^14 

7) . ;^7"5/7'i 2 1 l;iMSo ^7"3^:/i 4 5t;i 

^UN-CC \:x.y'-yy^F 1 5 £JlTT*?i I ^a-^d 

*i;^X2/:7'i 5 2^^T\z^^'t^o 
(0063];^7^'>:/i5 2(ciol^TC 1^7 — :7^i/ 
F2cO^;55 To J C 2:21^ — :7 7i/F 1 d 

rij 4rS#i2.;^ (;^7^>n5 3) . »cl/^r-yD ^/iJ' 

T Ki/:^^ 1 y y > h L (^t" ';/:7' 1 5 4 ) . 
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m 



(10) 



#M¥7 - 12 3 0 13 



77 



18 



* 9 

[0 0 6 5] 

[ISl 2] C 6 Erasure. Y 6} 

T5=S5+E1*S4+E2*S3+E3*S2 
+ E4*Sl-f-E5*S0 
Y6 = T 5/ 16 



S 0+Y 6 
S IH-YB *X6 
S 2H-Y 6 Hex 62 
S 3+Y 6 *X 63 
S 4+Y6 *X6* 
[0 0 6 6] 

[^13] [5 Erasure. Y 5] 



S 0 
S 1 
S 2 
S 3 
S 4 



C 1 -:7 y ^'F 2 (0¥W^ 3 J^T^O^^-g^tCliEI 9 iZf¥ 
Ty-fX 5 6{C^D^/^rC 2 31^ — :7 7^F 2tOlS:;65 5.1^Jl 

(;^7^>;/:/l 5 8). ;^7":y>^l 2 1 l;iM6o 
[00 6 4] ^fc. >^7":y:7'l 5 9^;I4t3l^TC 2:117- 

:7 7^F 2c7:)iSc7!i5 e-e/^i'^^-g^trfic 2 3i7-:7^^F 
llw rij (:^7^?/>^l 6 0) . '(k\^^^^u 

y^T Ki^;^^r lo-f y ;»t h L (;^X '>y^l 6 10 
1) X :^'rs^7'l 2 1 tcMSo -:^7^s/:?'l 6 21c 

jo V >T C2:3:7-:7-7>rF2 i7:>SS:;55 6 O^IC fl^J^^IC 
J: !9 N= 6-- 1 (?:)N-< l^-C/-r$r3lfrL (;^X:y7'l6 
3) > ^^^-Q^ny^T Y\y:^nc\^^^^i^ ^) 

>^1 6 4) . \ 2 \\z.m^. ^cfib\ EI* 

T4=S4+D1*S3+D2*S2+D3*SH-D4*S0 
Y 5=T4/ I 5 

S 0+Y 5 -^S 0 

SH-Y5*X5 ->S1 
S 2+Y 5 *X 52 -?^S 2 
S 3+Y 5 *X 53 -»S 3 
[0 0 6 7] 

[^1 4] [4Erasure, Y4] 
T3=S3+C1*S2+C2*S1+C3*S0 
Y4=T 3/ I 4 



20 



->s 0 

-^S 1 
2 



S 0+Y4 
S 1+Y4*X4 
S 2+Y4*X42 
[0 0 6 8] 

[^1 5) [SErasure. Y 3] 
T2=S2+B1*SH-B2*S0 
Y3=T2/I 3 

S 0+Y 3 -^S 0 

S 1 +Y 3 *X 3 1 
[0 0 6 9] 

[gel 6 ] [2 Erasure. Y 2] 

[1 Erasure, Y 1] 
T1=S 1+Xl *S0 
Y2=T 1/ r 2 

Y 1 = S 0+Y 2 

[0 0 7 0] ±fBmi^^S^'Ji:i*3^t/^x. ciihn<D\ 

m7L\^%U\^ 4lIi^6l^t)^2fi(Di^i9^ wmrth ^ t 

[0 0 7 1] :L(Dm2n^^Hn. iM.mxn^mh^'— 



{;i|ftpJ-r^o. :^2^56^ri|(c*Di,>X(i. c i^^iJiime 

^ T S ^'.^ ^ 55- ^ 5 o 
[00 7 2] I§ll 0*±y — Kyn^^-Jr^f-^fTDC 2;^^(J^ 

+ > J^7":y>^l 5 0. 15 2, 1 5 6. 1 5 8*^13 7(0 
:y:7^1 5 0, 1 5 8 fi^(CfTJE^^T 5 ^^S/^?^<lr¥iJ^ 
tvmi 1^1^ 1 2^r7I^^i^T^/^'5o 

[0073] jgiio-igii 2^^mi.xm2m^m(Dm 
m^^^^xmrn-r^o mi 00:^^7^ :y>^i 3 sdxi y 

- KITiEiO/ci^cOrll^^ffofcim. X7^:y>^l 5 OI^IA 
t). 01 itcpi^^tv^J: 5tw, >^-r5/>^i 6 Q\zx9c(D 
y^'ryy'i 2 Axm^i^AytzC i^^iKDryy^cp^ fXiE 

UcJ:5 i:-r-5 lo<0!7— K<OF 2 :7^^/^;lo^/^T^a:: 
>^ F 2 = 1 Xh^fi^W^^^Pm^^o F 2 = 1 
ttf^^7":y>^l 3 4--ft^fj:E^^fTL. — F2 = 
4/? OX^thi^:^'ryyi 6 2XCllf.^ii(Dyyi^^. fliE 
UJ; 5 (Ir-r-S 10(0!7— K<OF 1 :7Ti/{coi>x^3i5^ 
^ F l = l/.t^rriESr^fTL. F 1 = 0/^53 ITIEfl 
^n^^t-rysv'yy'l 5 2\ZX'yy^F 0^ Fl. F2^ 
•^n-?:*;jxi {C###;tT. ysy-yy^i 3 5^rr<o ^"r 
5^:7^1 3 4T-fnESr*^f U^c^t. X7^-/:/13 4A 
T*>^^^F0. FK F 2^0 <ir LrT:?^^;^^';/^ 1 3 
5--fT<o C 1 3S^J<0^7 — :7^^F 2COffit05^ai:yi:7 

50 ^^t'^^\L^Z.t\'tfii\^^, 
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[0 0 7 4] 2 K^7— rriE<7)>'w-^>^{woi>r 

r^^^o m 2\^mx ocDmE^^nm^^^y^x 5 e 
mm<o^mi3^nt>irb^. -rnf^p*>^x5/>^i 70. 17 

2 7^:^:7' 1.6 0. 1 6 2i;i^^^jSuri/^'5o 

[0 0 7 5] JifB(7:)Kjf^l^i?1'fil^7 ^f^mr-^^o wtT) 

/.^<. C 2^^j3i^-fTIE^|&{;i:fel/>r. MfEC2^^J 
[00 7 6] 2^? 

-e«^ c 2 ^^Jo 2S:(7:)y-Kyo^ i^n^^ 

^INTC 2^^J^rc^-|T3E-r^^t:i. Cl^^JtO!7 
— K<b C 2^^J(7)!7— KOi^(EH4(cS-:5l>XC 27hm(0 

[0 0 7 7] t,tc.-^m^M(D{&(Dmmxnc2 7km(on 




2 3 0 1 3 

20 

[nji] :^^m\z,m^:^y-tfiEmm.(om\'BLXim2n 
[1^2] ciihl^\(ov-vtC2%m(r>v-v<r>m^.^ 

[03] C 2m^J(O^0-'||9 SS^JilrC l^J'Ji^ll#> 
[134 1 C2^^J<D^9 6-Sl 9 l.^^J^C 1^^J<75 

[13 5] :^^m\:^^.^m^BTjEmm(DmiRxj^m2mm. 

Rx/m2mmm(D/\--'^:^^sim'r^tcib(DZ7 a-^-r 
[1117] y-Kyp^>'^-?-<oc2^^j^iTEi--5^i 

[|g|8l EI7 0C 2^^jfrjE/l— ^^(^^ — 
[0 9] i^:/ KD-ix0:E/u- f^^^S£|^-r-5/ci!><75:7 

[010] y — Kyci^:/?f-^oc2^^j^sr:E-r^^ 

2^iS«?y<OyW-5^>^^aM-r'5^«)iO>^n-^-^- h-c 
(01 1 J 01 oic^Lfc^^^T^s^rT'i 5 o^i^^d^i- 

[01 2] 0 1 Q{w:^Ufc:;^r :y>^l 5 6 ^i¥^tC;^-r 

(^^^^50I^p.^] 

2 2 v^:/ Ka— iy :^^ 
2 3 yy'J-'f^y^ 
2 4 T KU7?.:;^n -/i^ 
25 h^:^' '>3 

2 6 ITiEyD-/^ 



(12) i 



^m^T-l 2 3 0 13 



C2» W ^ > JU 



[mi] 

c I « 3^ > # ;w 



so SI 82 sa 



S22 8 2 3- 



1 1 
r 12 
13 

t 30 
t3l 



I 


I 


I 


X 




1 


















X 


I 


I 


X 




1 


X 
















I 




E. 


X 








X 


X 







0 
20 
3fl 

62 C1$» 
6 0 2 « 



44 4BM ^ 

1 X ... jt ^ - ^ C I « « 



'"7 0 2 4 6 

... J 

C 193, 240. 241,268.2«Q, 336, 337(0^^ 



If 

i 


C 2 - H : V 


CI 9-f * 
B 


0 


z 


4 


6 




42 


44 


46 


0 


SO 


S I 


32 X 


S3 




S21 


S 22 


S2 3 


0 


1 


so 


9 1 


&2 


S3 




S2 t 
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